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(57)Abstract: 

PURPOSE: To prolong the lifetime of a secondary battery 
and an illuminating lamp by controlling an overcharge 
preventing circuit so as to prevent the overcharge at the 
time of travelling, which dose not require the lighting, and 
lighting the illuminating lamp at the time of travelling, which 
requires the lighting, and preventing the application of 
overvoltage to the illuminating lamp with an overvoltage 
preventing circuit. 

CONSTITUTION: At the time of travelling at daytime, a 
power generation detecting means 3 is turned on, and an 
illuminance detecting means 9 is turned off, and transistor 
switches (SW) 10, 11 and an overcharge preventing circuit 
14 are turned off by a micro computer 13. Consequently, 
the power generated by a generator 1 is stored in a 
secondary battery 7. At this stage, when the voltage 
exceeds a constant value, a secondary battery voltage 
detecting means 8 is turned on so as to turn on an 
overcharge preventing circuit 4, and the overcharge of the 
secondary battery 7 is prevented. On the other hand, at the 

time of travelling at night, the illuminance detecting means 9 is turned on, and the SW 10, 11 are 
turned on so as to light an illuminating lamp 12, but at this stage, in the case where the travelling 
speed is low and the generated voltage is low, the illuminating lamp 12 is lighted by the power of 
the secondary battery 7. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the lighting system of a bicycle. 
[0002] 

[Description of the Prior Art] The automatic lighting lighting system of the conventional bicycle is 
shown in drawing 3 . This equipment makes the transistor switch 1 1 off, when lighting is unnecessary. 
Accumulate the power generated with the generator 1 in the rechargeable battery 7 via the rectification 
smoothing circuit 2 and the charge limit resistance 16, and when lighting is required, the transistor 
switch 1 1 is turned ON. The output of a generator 1 is charged and accumulated in the rechargeable 
battery 7, when allowances are in generated output, while making the lighting lamp 12 turn on via the 
rectification smoothing circuit 2 and the transistor switch 17. When the electrical potential difference of 
a generator 1 turns into below the terminal voltage of a rechargeable battery 7 at the time of low-speed 
transit, power is supplied to a lighting lamp via the transistor switch 1 1 from a rechargeable battery 7. 
[0003] Since the travel speed of a bicycle is involving, the output voltage of a generator 1 changes with 
travel speeds a lot. Therefore, in order to prevent that the charging current to a rechargeable battery 7 
becomes excessive when the transistor switch 1 1 is OFF, and the output voltage of a generator 1 is high, 
charge limit resistance 1 6 was enlarged and the overcurrent of the charging current is prevented. When 
this charge limit resistance 16 is enlarged, if a rate falls, since the output voltage of a generator 1 is low, 
the charging current to a rechargeable battery 7 cannot decrease, and it cannot fully charge, but the 
charging efficiency to a rechargeable battery 7 is reduced as a result, and it is difficult to secure 
sufficient lighting. Moreover, since the electrical potential difference impressed to the lighting lamp 12 
becomes so high that the output voltage of a generator 1 is high, the electrical potential difference 
beyond rating of the lighting lamp 12 is impressed, and the life of the lighting lamp 12 becomes short. 
[0004] 

[Problem(s) to be Solved by the Invention] The above-mentioned conventional equipment has low 
charging efficiency by using charge limit resistance in order to prevent overcharge of a rechargeable 
battery. Moreover, when the applied voltage to a lighting lamp exceeds rating, the life of a lighting lamp 
becomes short. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, a overcharge prevention 
circuit controls with a microcomputer, and the time of main point LGT transit makes a lighting lamp 
turn on with a microcomputer, and protects the overvoltage impression to a lighting lamp by the 
overvoltage protection circuit so that it has the microcomputer which controls lighting by a generator, a 
lighting lamp, the illuminance detection means, the generation-of-electrical-energy detection means, this 
illuminance detection means, and the generation-of-electrical-energy detection means in this invention 
and it may not be overcharged at the time of lighting unnecessary transit. 
[0006] 

[Function] At the time of lighting unnecessary transit, the overvoltage impression to a lighting lamp is 



prevented while preventing overcharge of a rechargeable battery and making a lighting lamp turn on at 

the time of main point LGT transit. 

[0007] 

[Example] Hereafter, two examples of this invention are explained. Drawing 1 shows one example of 
this invention with the block diagram. The alternating voltage generated with the generator 1 turns into 
direct current voltage which changes with rectification smoothing circuits 2, and is supplied to a 
rechargeable battery 7 and the lighting lamp 12 via diodes 5 and 6, the transistor switch 1 1, etc. The 
overcharge protection network 4, the rechargeable battery electrical-potential-difference detection means 
8, and the illuminance detection means 9 are connected to the rechargeable battery 7 at juxtaposition, 
and the overvoltage prevention protection network 14 is connected to the lighting lamp 12 at 
juxtaposition. 3 is a generation-of-electrical-energy detection means, and 10 and 1 1 are transistor 
switches. The transistor switch 10 controls the electric power supply from the rechargeable battery 7 to 
the lighting lamp 12, and the transistor switch 1 1 controls the electric power supply from the generator 1 
to the lighting lamp 12. 13 is a microcomputer and controls the overcharge prevention circuit 4 and the 
transistor switches 10 and 1 1 by the condition of the generation-of-electrical-energy detection means 3, 
the rechargeable battery electrical-potential-difference detection means 8, and the illuminance detection 
means 9. 

[0008] Like [ at the time of transit in the daytime ], when it is not necessary to make a lighting lamp turn 
on, the generation-of-electrical-energy detection means 3 becomes off [ ON and the illuminance 
detection means 9 ], and makes off the transistor switches 10 and 1 1 and the overcharge prevention 
circuit 4 with a microcomputer 13. Therefore, the power generated with the generator 1 is supplied to a 
rechargeable battery 7 through diodes 5 and 6. Under the present circumstances, if an electrical potential 
difference exceeds constant value, it will become ON, the overcharge prevention circuit 4 serves as ON 
with a microcomputer 13, and the rechargeable battery electrical-potential-difference detection means 8 
is controlled so that the electrical potential difference impressed to a rechargeable battery 7 does not 
exceed constant value. In Nighttime etc., when it is necessary to make the lighting lamp 12 turn on ON 
and the illuminance detection means 9 serve as [ the generation-of-electrical-energy detection means 3 ] 
ON, and the transistor switches 10 and 1 1 turn on with a microcomputer 13. The overcharge prevention 
circuit 4 becomes off, and when the electrical potential difference which was running and was generated 
with the generator 1 is higher than the terminal voltage of a rechargeable battery 7, while power is 
supplied to the lighting lamp 12 via diode 5 and the transistor switch 1 1, the charging current is supplied 
also to a rechargeable battery 7. When the electrical potential difference more than fixed is impressed to 
the lighting lamp 12, the overvoltage protection circuit 14 serves as ON, and it prevents impressing the 
electrical potential difference more than fixed to the lighting lamp 12. The travel speed of a bicycle 
becomes low, and when the electrical potential difference generated with the generator 1 is lower than 
the terminal voltage of a rechargeable battery 7, power is supplied to the lighting lamp 12 via the 
transistor switch 10 from a rechargeable battery 7. Moreover, during the Nighttime halt, since the 
generation-of-electrical-energy detection means 3 becomes off, the transistor switches 10 and 11 are 
made off and discharge of the rechargeable battery 7 by lighting lamp 12 lighting is prevented. 
[0009] Drawing 2 shows one example of this invention with the block diagram. It is the circuit where 
the rechargeable battery temperature detection means 1 5 was added to drawing 1 . When there is no 
need of making the lighting lamp 12 turning on, like [ at the time of transit in the daytime ], the power 
generated with the generator 1 is supplied to a rechargeable battery 7 through diodes 5 and 6. Under the 
present circumstances, if the temperature of a rechargeable battery 7 is detected and the temperature of a 
rechargeable battery 7 exceeds constant value, the overcharge prevention circuit 4 will be turned on and 
the temperature rise of a rechargeable battery 7 will be prevented. 
[0010] 

[Effect of the Invention] As explained above, even if the output voltage of a generator 1 changes in the 
wide range travel-speed range of a bicycle by adopting this invention, the charge to a rechargeable 
battery 7 cannot turn into that it is overcharged with a microcomputer 13, and always proper charge can 
be performed. And an overvoltage does not join the lighting lamp 12 at the time of high-speed transit, 



either, and it is lost that the life of the lighting lamp 12 becomes less short. 



[Translation done.] 
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